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(54) Title: SAPO-1 1 MOLECULAR SIEVE, ITS SYNTHETIC METHOD AND A CATALYST CONTAINING THE 
MOLECULAR SIEVE 



S (54) sapo-11 ft?nR#&tfL1rikVLA*&ft¥nto®il1fi 



(57) Abstract: The present invention relates to an SAPO-11 silocoaluminophosphate molecular sieve, its preparation and a 
catalyst containing the molecular sieve. After being calcinated to remove templating agent, the molecular composition of said 
molecular sieve has a empirical formula in the anhydrous oxides form: A1 2 0 } : YP2O5 : ZSi0 2f wherein the value of y is 
0.60∼1.20, the value of z is 0.05∼1.3; and it characterized in that: the data of XRD of said calculated molecular sieves 
is as that showed in table 3, the crystalline structure of said calcinated molecular sieve is essentially the same as that the of the 
synthesized molecular sieves is essentially the same as that of the synthesized molecular sieves which have not been subject to 
calcination to remove the templating agent. Said catalyst comprises 10∼85 wt.% of SAPO-11 molecular sieve, 
0.05∼1.5 wt.% of Pd or Pt, with the balance of alumina. Comparing with the same catalyst of prior art, said catalyst has 
remarkably increased selectivity and product yield, when it is used in hydrocarbon isomerization. 
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^ 1-3; ****«MHfc*^« X M&$tM&&*>& 3 ff\ 
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sapo-11 ^J|J«.*^A^*«3L^*^-f $«MMb*M 

&%LW>f%~-^£-% KKL n%fatf*%®L*ktefr^-§ (SAPO-11) 

-R,#J*f-iHtt*r — ft^-f-ft (U.S. Pat. 4, 310, 440) , 

J. t #- , 0 * $>fa0-4b£LM 44 & . 

AEL ( A1P0 4 -11 ) ^flMS^Jf # — H, 

fiExsV^. £f*!*M> Ima2, AJ&#4M> a=18. 7A, b=13.4A, c=8. 4A, 
+ £ SP*Lii# 3.9x6. 3A, X (XRD) #® 

15 M£J*L4 1; feit^*JK,J8rJ&, fo%S£-3L&%, te£&M##'&JL 
££>ffc, Pna2„ M a-18. lA, b=13. 8A, c=8. lA, 

XRD if ffl i? #JMtH> XRDi#g»IJMc2 0 
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m 


22. 35-22. 50 


3. 97-3. 95 


01 


23.25-23. 55 (350%) 


3. 82-3. 77 


m 
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5 ?]7v*±, ®)&%t%%L*k4%£-fffi, ?P SAPO 

(3km UCC />3 , U.S. Pat. NO. 4,440, 871) , £^#-f 

10 AEL &#J^g£4S^f-# (SAPO-11) $r%5Z>&xm ABL 

(A1P0 4 -11) XRD if®, ^a^-^M-^, ^ 

- ^^^^isjitf^&o U.S. Pat. NO. 4, 440, 871 *Mt#&&, 

^&#f# AEL &;fc^SMMS^-^##^# XRD if 1 
^ft; #*H6*Jt, * XRDif m^&^^ftftfcJ&^nJh^tf^n, 

^MJ^&##]^^#, ^it^-^M,^^, XRD if@«JLi# 

^^^t, ifcn 26=12.8, i6.i, 2i.9° ^i^^i/f 

M^SttfHTt&tk^ AEL ( A1P0 4 — 1 1 ) %fofr^ffife1&J&J&£tf] XRD 
if ® 13 , i)L B /l ^ it jT&&Jktm%\ tffr^ fa »it**JK.« 

^^^^#Bt, ^A^^-^^fa &i±*£j&jKJ&j£, XRD if@M&£ 
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JUf£4fc, 2 0 =9. 85, 12.8, 16. 1, 21.95° ^-ffiM^tf ft , 

Jfrfctfr^flUf&tt XRDi#@&#t# 2 0 =9. 4, 13.1, 15.65, 21.1° 
^titM^M 3LJ%X&*ktfl AEL (A1P0 4 -11) 
*J«,JftJ&^ XRD SIMMs ft. AEL ft <K> Mr 

#j a # & /M*^& # & #i x n ifn * ^ . 

U.S. Pat. 4, 943, 424, U.S.Pat. 5, 208, 005 -&y>:7f 7— 3t AEL 2£$J 
(SM-3) ^L*^A^r*, £^&#T#^M XRD «tlU£i? 
U.S. Pat. NO. 4,440, 871 ^*f-#^f-## XRD ##*t#^-4MB ft . 
fo&L&g, fr^fatij XRD 4 AEL 

mfefb XRD if-QIUil&dHBft, i&WiZfr^ffi Mfo 

U.S. Pat. NO. 4, 310, 440 #N£&#^&3r&;i-> >SA$MMj#i*. 
-r^jLT^, — j£AJ»^**L*l. ^ii^^^l.OR: P 2 0 5 : A1 2 0 3 : 40H 2 O 

&it 200X2 ,&>f£ 24-48 ']>Bt^, 7jC^^^^ 5 ,J^^^/t 
£ U.S. Pat. NO. 4, 440, 871 AEL tftt^ifc^^f ffi 

i,6##^^^#4R|^>£^rt , 15 0-2 00 -C^^, #5>J^^; 

& 7jCi|L>g. t . ^ ^ ^ « JK. 4 S, w it T & & # 
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fe. U.S. Pat. 4, 943, 424, U. S. Pat. 5, 208, 005 AEL 

4b, #5>J^-^#^^o iM7r&&iM&f8L£tt pH ikfrMS- 6.0-8.0, 
170~ 240°C„ ^^^^^it^K.^, H W*##J;& 

io ;t£.4b„ 

25 &t #j ® *%&Lfk4&fr^ n^*> ma.?t ¥) ^m^m^ , 

U. S. Pat. 4, 710, 485 U. S. Pat. 5, 087, 347 + 6^4^. 

U.S.Pat. 4,710, 485 &ftfi*m^&&4Zifr^ffitt%$-#}l&^t 
$r*%m.*kfe$-^-^&k t^^iTI SAPO-11 & SAPO-41. 
SAPO-11 jfp SAPO-41 HIAtt U.S. Pat. 4, 440, 871 t#f4Hf#>^ 
30 &7T&&&¥], t<ln¥)>\±/fc4L5 U.S. Pat. 4, 440, 871 t^^'M 
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SAP0-11 ^f-ri, itifr^ , £ XRD 

U.S. Pat. 4, 440, 871 t #r^#J^ f$ 
XRD ##tt-®££-££4fc##*E*MB|S). ?P 
U. S. Pat. 4, 710, 485 frftfiMft&tiLlk&fr ft ffi 

5 mLftftti sapo-11 ft^%m%&&^$r^%&&% : ^%t%&fa 

U. S.Pat. NO. 5, 087, 347 &fttf$m^&*k&ifr1-§ft%$-#}W>l$ 
4fc#J#&*, *^^4S^ffJttl t^-fff SM-3. ^-f-ffi SM-3 
U.S. Pat. NO. 4, 440, 871 t^T^^f^ SAPO-11 ^-?-0|*#;jBfl ft XRD 
10 ^MsHfcK, SM-3 ^-f- A 4 SAPO-11 fr^ffiX®, * 

-f jEf-*fc#4b^Ht, fail* SM-3 ^-f j$&i±$fi 

* XRD 2 t 

15 «&^t#NMt^ SAPO-11 ^^^-^m^^'j^^^^ 
^^*pjg.i^fc, HjfcvUniO& SAPO-11 ^®£&)&JfcRMS&a]^ 

/MH*. SAPO-11 M^^Ip^^T^, Sp^t^«iJK,^*L*J 
£#&#&^.aM^il££4fc,, ^i*^*«;t.&^#)#J SAPO-11 
20 ^#^^#»«^lL^^lfc*l^^&>tBtT**^^ii# 

AEL 

■f-ffi (SAPO-11) , *^ff^»*JK,l»«^J&^*i*JK,l^*l*L*Il5- 
25 ^tk^XRDi#g«^^^, 

*ifc>!J! S#A*l#—#^#i£tt SAPO-11 ^-J-ff 

30 i^il. 
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;ML934*/#— *H* SAPO-ll *%&&4&frTffi&$-ffl4-3'feM&&lz 

4fe#iU^Bfr# Al 2 0 3 :yP 2 0 5 :zSi0 2 , *t y W 0.60 - 1. 20, z# 
5 0.05-1.3; ##4££-f: £*£&/I»^«J,£# X MMMit 

#&jfcJk;Mi)ft. #r&#'fiM-&#] & 10-85 SAPO-ll ^ 

-f-ffi, 0. 05- 1. 5 ff%^) Pd isL Pt, #j&-jM:#|L4fc45&&. #T&# 

10 &&&&&&&& ft faftf to Vl$-W&&&. 

&&tyft%.&#J&t AEL %#}¥)X%$L*k4Sifr J f-ffi (SAPO-ll) 

15 Al 2 0 3 :yP 2 0 5 :zSi0 2 , £ t y ^ 0. 60 - 1. 20, z 0. 05 ~ 1. 3; 

& 3 0r*F. *t^^**^^^^^ + ***^**^^ 

X R:Al 2 0 3 :yP 2 0 5 :zSi0 2 ; £t R ##£"f ^"f ffi A4MLitfl 

J& ft fa ti'&&to\*tfl&% 0. 01-0. 35, 0.03- 
0.25; y^/^L^ 0. 60 - 1. 20, 0.75 - 1.05; z¥j4£% 0.05-1.3, 

25 0.1-1. 1. 

^!tLWfh^^%^kte^%%mmtfl XRD Ifc&JMr 4 AEL 

tkm^te^ffitomtf xrd (£jMM*f#*Me& 1 0r*'J ). & 

ael A4M*#; JM. 3 4fc*-sr«#A. XRD 
xm, fc&mkfetf) xrd *t**^4*fti9r^^-J-^&.^MB^^ XRD 
30 ^1, jM^&$&##^^ A^&$«l;t, ^HI-^^^-J- 
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*m: 20-70 s: 70-90 vs: 90-100 



# aR: A1 2 0 3 : bP 2 0 5 : cSi0 2 : dH 2 0 tf^j&ilMH*, &^#>£>&-^^7K$! & 

Ht*^aA.^ 25~60'C, 28~42°C, jtfc&# 30~40°C; 0fii. 

tfift'ffctt-fc-'frjfc.^. 140~ 190°C, 150 - 180"C, 160 ~ 

10 175T2tfffi£^t|£>&;#T*&&'to 4-60 <J>Ht, 10-40 *Bfr; 

#t a 0. 2-2. 0, VLi&% 0.3-1.5, 0.5-1.0; b 

0. 6 ~ 1. 2, 0. 8 - 1. 1; c 0. 1 - 1. 5, 0. 3 ~ 

1.2; 15-50, 20 - 40, 25 - 35. 

20 it#-#^^^^5OO~65O°CT'ta^.2~lO'h0t. 
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£a*ft % & ® i*) , n H&&fo#i>&Jt&M&%LM & 51 i*j ; 

SAPO-ll^f-ff. 

v8 ffr 'KH &l«NMFflUfc#J ia^ , * *A^T « £ j& ft-fr-A- J&,# # # » 
* ^ «l* ^^^4fc*J . ^7 T #^ 0? MjK$ M 

^^vt^^^^^W'J. ^^fMf^U Pts Pd A Pt 
10 jMd # SS.^^ . 

fb&fcM&& XRD tfB #*^0$$*MB*.4*ia^# 
-f * 4* toiLfi Ht . 4 3MT & *#r#^ ft M # # #4fc *l 

15 

^iL93^r*#^«*'l**.^4fc'*4t,*J* 10-85 
AEL %fo&}J%m.*k4Zfr^-f% ( SAPO-11 ) , 0. 05 ~ 1. 5 4*%^ Pd Pt, 

#;M*±ttfM&4s&£; &t#r&# sapo-ii ^*#*&JK.«H&#l 

*J^^*^^A^#a4b4fe^^,^^*-4t.#^^Bt^ A1 2 0 3 : (0.60- 
20 1. 20)P 2 0 5 : (0. 05 - 1. 3)Si0 2 , # + SAPO-11 

*&gm#tt#4fc*N#&4**aA# 20 - 80 i*%tfJ3fi£tf 
25 SAPO-11 £^ft, 0. 1-1.2 Pdil Pt, #J&^*#fUfc&. 

3T&i2Mf, iZTT&^UA: ##r&^ SAPO-11 ^*MfL4fc45tt1fr:* 

^M^^J^vf Pd & Pt 6d4b^iL«^^ia^, #^at-f ^ 



-8- 



WO 02/053499 



PCT/CNOl/00010 



&&t&jLf ft &y-kl 2 0 3 $)it\%&, *~%J*M% 

m^W, ^-fa^to^ 

£Jl$4M^>] ^%&1b%&&%XVL%tt>&1k%%l%. 400 - 700'C^ 
5 1- 5 *HfrJ&0f#4$IUfc45. 

#fifc# SAP0-11 ^i;|T^^^f^^^^##-^^^W« 

10 *£^4£i&iftA£ 500 - 650°CT'Iti§. 2-10 'Mfr. 

jfc&##i|*JUMMMJfct. ##JA^###,&;$ 350 ~ 580°C^^ 
160~ 400X:^|^>*^^iL^^^^H^. 3?T#^ 
ft *J # %l $ fi!4* 4b *J , *T>a#^-f-.0$:fc& * JK. ffr £#l , 

;ML^^##^4^&f-£t(Kl*# AEL &#j##&*MS#-?- 

foM£& XRD #S4M&.&;M : £> &#*4lMfc*J£#1 L *fe:&'l*£.##l 
4biU*Bt, ^se,^r^^48^4H4b*J*Hi, *#^4t.i^#'li^^4b 
20 /iMM^&^ilj. 

T S # * *fc *S # xfr £ # # St — # # t& $ . £ £ 96 ^ xfr #J t 

fe^gg 1-2 

25 # 145. 3 85 H 3 P0 4 , Tfl)*» 217.6 

,£ft#t^^ 99.2 &7jc^#Ub& (*p&ft7Ms;S, ^ 72 
A1 2 0 3 , t ®e,^4V>5j#4b^Jri^^/ t A» Tfi) 2 *flfr. 
fcje, # 14. 17 j£?gJfe (4b#*fe**l, TR ) -5 21. 25 
30 & (4b TSI ) &^$J£*»xSlJLifcAfl£*t . 
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»^2'Mtf-. *J&, ^/v 64. 62 &>&i^K.(^ 26 Si0 2 , 
#^^-;^^^#>v^^ B a B ^^, £ 160°C^|)4.^^T H 1i^ 24 

'MH-. &^#&4b/^iial, ft*, loo-nox^-f , 

Bruker D5005, &®), £&JMfMl 1 «£, $ « 91 * * 

st, &;£££^t limits. x-#^#^# 
# * £ . * ^ #r # ^ -f- ft ft * * ^ A * : 

A1 2 0 3 : 0. 85P 2 0 5 : 0. 55Si0 2 „ 

#^45 = 70: 30 ^-f^$*tb>^^#^A^!^ 1.50mm 
&i£ 120-C^-f 6 'J>Bt, t^i&J. 550tJ#-ita^6 

*Bfr. Pd[NH 3 ] 4 Cl, Pd 

^* 0.6 #r#/^£ nox^-f- 6 * 

fcJ&#/^#4*4fc#J#*M. 20 - 40 9^«3^, ^JL&^'M. 
flt4b#J-»5^ A. 

Pd[NH,] 4 Cl 2 #]#Pt^±# 0.50**%#4|Mfc*J, 
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# 46. 1 75.7&-£»-f-jMpAJ>I£-F 30n;ito£+ tt/SUK. 

5 ^t>&^#^#^3> 30 ^4t^A 28. 3 j^K^fU^S, 

2 <J>Hto # 14.17 SLfifcto > #— 

«fe*»^HtJ:Ifp*»A 13. 85 jt^&Jfe, A,^iJfc# 2 * Hfrfl AiL&»^4fr. 

io a^tf/S^v**. ^^JS^A^ X-JH-^^^fJH-*^., 
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tofc^^-f JM£#teA#: A1 2 0 3 :0. 92P 2 0 5 : 0. 40SiO 2 „ 

#r*fltf;&#4fc*]tf Pd^*# o.50tf °/o. #r# 

C. 

# 46. 1 58. 6 £^ft^7M*AS'JS.f- 3 0 1C t 
*tft^ft#^^. W 30 28. 3 &#-^$M&45#;#i& 
^ 2 # 14.17 jE^MnA^J/^U^t » #XjE^$- 
fo&^S-VVfo^ 36. 92 2 ^Bt, ^AiL>Sj&^4fe. 

^24 fcJ&#&4fcj it 4fei£$&* ifcifr, lOO-HOTCJf^t^-f" . 

SP^-f^^^p^. JMF^Ufc^&tf X-#^#^##^J^., * 
gJMfr-Ml l*t*, i&imU^7T&&M^ffi% AEL 

^t.o ^-^^f#^^#^>#^^L^^: A1 2 0 3 : 0. 90P 2 O 5 : 1. 02SiO 2 . 
4jMfc#H&;# D. 

J&&W&A&tt>M, ft*ntfl&.4IL4Mftti Pd ^ 1.00**%. #r 

#-flMb*H&# e. 

Sjfejfl 6 

# 46. 1 jL**tttf* 83. 6 Jt-i-ft-f-^xaiii 5 - 30°C 7 Jc^t ¥]&Mi 
^t^TfW^, 30 ^*>A 81.7 A,^^4B(^*r*fc 

, jfcJPJfc^-fbxr HfTJt/ 1 A) , 2 * Bfr. ^ , # 14. 17 

&XjEp5#MaAf»)/iU££-t , #~iE.i^>£;BtJLl?p;*aA 13.85 
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^*JA4ti*, £ 175^ ft!k&jlT&tt> 24 ^Hf. &£# B W^ 
i±Sl» lOO-llOX^-f, zp^-^jM^A, JMP^H* 

*^Ji&#^###,4UM&iP + 550X2 #<ta 3*Mtf, 

A1 2 0 3 : 0. 90P 2 0 5 : 0. 43Si0 2 , 

##]^/M£&#J,. /^fltf&^f^: H.4fc4S^^*.M«i- 30: 70, 
$U-fc#J# Pd^*# 0. 50 $*%„ ftft&teffliiLMj F. 

g;fe#'J 7 

# 41. 5 55. 4 3L&%^fcfo^H3- J f 38 0 C7jc>§-t tf/JUfc 

^t^WW^S) > 30 ^4t^^>v 28. 3 A#^JMfc45#;#iR> 

<£- 2 *MIt. 6. 07 jt^JBri? 4.05 ^-^Jfe«L^^^^*» 

A#JiU5L^t> ##4Mfe;fa£flt3:*P*»A 27.69 &J&&J&.&#&# 2 

£. 160°Cfcft $L&j]T&fi& 24 ^#^4b> t *bi±il> # 

£ 100-11 OT^^-f, A. #t*p£*#>£#;*A# X-# 

M^Jiii6^^^jr$^^,^^^t^^5- 550°C#ta^3 *Bt, 

*£. A1 2 0 3 : 0. 91P 2 O 5 :0. 73Si0 2 . 

#fl4MMMi*J, WXnti&ifrTffi: ^4g6^-f-^**tb = 50: 50, 
m-ffc*)^ Pd 1. 00 £*% . G. 
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&tf&Wftw&m$,t$Lfc*&M4- sapo-11 

&J& U. S.Pat. NO. 4,440, 871 ttf&'W 18 #M*i£fiMB R 
^^ii^-bb^-t##P a p(^Ma>l^ 20°C£>&). a*tJ*i#A*ftTiir 

4 liMt 2 -It, ^Mm^^MTiM^. 
#Mf ^ A1 2 0 3 : 0. 88P 2 0 5 : 0. 36Si0 2 . 

£ 1 fit 40 ® if A*** fit * 4-^4b 

#92. 2 144.6 3L&%f^fo^%^ 20°C7]c>& t fit & 

Jfe£*»^#afc*N$$» W 30 ^J|*«A 56.7 &#.^JMfc4S,& 
2 iJ&inA 36. 92 &J&2&.jR.*,^#fc# 2 *L#, # 

14.17 14.17 ^^JftjR^^^*»AJ!lAJR.*t» 

X&4%&#>&, & 200°C^|]4L,k^7TM 24 

ita, ifcifr, 100-110-C^-f , pp^tb^^^^A. M 

^^Jii€^^^^^4^,^^^t#^^ 550°C^|sa3'hBt^ 

Ima2 fit^^^W^ Pna2 x 6t^# 
&flQ*Mf Ima2 
■f- A1 2 0 3 : 0. 83P 2 0 5 : 0. 50SiO 2 . 

&JR 1 fit ;te ft 3r p°p^^# fit $ IHM ^A-fll^" 

*h ###4fc*Jtt#*frJfc*) -2. 
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0.10 JL, 4$fc$m&Jt% 20 - 40 Q; JL&%l%SL-f%L (C„°) , iU£ 
o. 5#fh K,^,**^ 30 *f)7^Hf . iU& 

^#-ft^: IS* 5°C/^4t^|ii#-^fl-^J- 500°C, <S£ 2 
10 'hHt. iL,£ 360 "Co. . . 

jei&ftovx c s ° tfg-mtj*® (i-c 8 °) %®faf%>. $.jL&T?ift 

5 #f^. 



4 5 







Aft* 


360'C 




iC 8 i&#<&% 


iC 8 ^% 


A 


70 


0. 60% Pd 


50. 50 


91. 09 


46. 00 


B 


70 


0. 50% Pt 


52. 95 


78. 87 


41. 76 


C 


70 


0. 50% Pd 


55. 55 


85. 02 


47. 23 


D 


70 


0. 30% Pd 


53. 65 


81. 60 


43. 78 


E 


70 


1. 00% Pd 


55. 59 


78. 70 


43. 75 


F 


30 


0. 50% Pd 


36. 80 


89. 36 


32. 88 


G 


50 


1. 00% Pd 


54. 10 


84. 70 


45.82 


xfr&ftj - l 


70 


0. 60% Pd 


50.45 


62. 08 


31. 32 


*f*b#] -2 


70 


0. 60% Pd 


53. 44 


72. 09 


38. 52 



15 JiWMh&JMt 5 guL*r>a#8fe, 5®>%tk&fh&tit%J5hfr&M* 
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m w w ft -f m ft & $ # & 

#4«J^&JL;# 20 - 40 9. /*/f#;&*H*tf8Ml# 350 - 545'C, 

3on,*Mt#*t# 125 a^a^H/Hs*,**. PJrfttf&MfcftM): 

0Lj$L&Jt 360"C, JL&fcfi 5. OMPa, &4HM*£i£ 1.5 'Mtf -1 , IL^Uifc 
« 5 °C /^4t fh$St J. 500°C, 'la a 2 *Hfr. 

ftfl^-H-^&iM*. (GB/T 3535) 

**#A#*fc(GB/T 2541). ^/ifr#&;M^*&#^'M^ 84.2%, 
«,&^-16T3, 120. 

# *H*4fc*l $ JE ^ 4* £JM*4fc4i ^ . 

10 

m&nms-jtft 20-40 3. jsmj i8o~35o°c, 

10°C o Pfirfttf}A&4frVr%: JZLJ$L&A360'C, 4. OMPa, 

1.5 'Mtf" 1 , i.^LSfcit 180 «fh/^4f 0 flUfc*J£ ( &i±& 

J. 500°C, -ItS 2 *Hfr. &;£lM.iL£££.&#iL£^0K jSjLf-^h 
■fir M t^Jo^tA (GB/T 510). ^tett^tt # 

92.82%, %t&%-nx:. 
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tL M ^ & 

1. SAPO-11 ^SMMS^ffi, *#*JK.^*L*|J&^/|* 

M^,^|L^^^^^^7jC^#^4^Ht^ Al 2 0 3 :yP 2 0 5 :zSi0 2 , £ + y 
0. 60 - 1.20, z 0.05-1.3; &#;&E£-f: ^»*JK,I»- 



4 3 


2 0 


d 


100* I/I„ 


8. 00-8. 10 


11. 04-10. 91 


s 


9. 45-9. 60 


9. 35-9. 21 


s 


13. 05-13. 15 


6. 78-6. 73 


m 


15. 70-15. 90 


5. 64-5. 57 


m 


20. 20-20. 40 


4. 39-4. 35 


m 


21. 15-21. 65 


4. 20-4. 10 


vs 


22. 23-22. 39 


3. 99-3. 97 


m 


22. 73-22. 90 W$0 


3. 91-3. 88 


m 


23. 28-23. 31 


3. 82-3. 81 


m 


*m: 20-70 s: 70- 


-90 vs:90- 


100 



2. 1 ttfrfffi, &t Y 0. 75 - 1.05; z &} 
4M.% 0. 1 - 1. 1. 

3. 4fcJft>M'J-££ 1 ttfr^ffi, &&fott>fk$k#LMti 
«H 4 4b*b^^Wit*.4b#iC.4L^llt* xR: Al 2 0 3 :yP 2 O s :zSi0 2 ; 

^^i&#&i£rttf#4M&&*J; x 0.01-0.35, y 

z #4fcdM*.#l*# l 

^ J*** £ to . 

5. &jR;MyM^ 3 *txW 0. 03 - 0.25. 

SS^jSL^r^L^fe^ja^AJKL, *J A # ^ & A ^ 
aR: Al 2 0 3 :bP 2 0 5 :cSi0 2 :dH 2 0 ^iLj^3fc^4fc, &>£#i£>&^4^& &4"£, 
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25~60"C; /^ifctt&lfctf&flSUE. 140 ~ 190X3 
^T^bU 4-60 *Hfr; & + a tftfLfc 0.2-2.0, b 0.6- 
1.2, c^a^ 0.1-1.5, d^4i# 15-50. 

9. 6 &t 500 - 650 
XJTfeffl 2-10 'hat. 

10. ifcJ&jM'JIM*. 6 * + /5f^AJRHt^aA.^ 28-42 

'C. 

11. 10 ^3T&, *t/5t^AJR.8t^aAi& 30- 
40°C„ 

12. &m#L$}£;$L 6 tf)7T&, ^■ + ^rii^*4ba>!SL>b 150 - 180°C. 

13. &&;M']^£ 6 #3r&, ^-t^f^^^^N-N^ 10-40 * 

Hfr. 

14. 6 Ita ###0.3-1.5. 

15. 14 0.5-1.0. 

16. 6 #3-*, btiflL^ 0.8-1.1. , 

17. &«jM»J£-£ 6 *tc«^ 0.3-1.2. 

18. &JR*l#l:£# 6 #>5r&, £ + d 20 - 40. 

19. 4*JR&*>J,jMS. 18 # + d <### 25 - 35. 

20. — ^»&»|*&/M*^'ffc#], * 10-85 **%tf*l#MM*. 1 
¥) SAPO-11 ^J-^, 0. 05- 1.5 Pd * Pt, J5*;8Uk"tttfi,'ffc45 

21. &|RjM»J*£ 20 «MM&*J, izmZMtf)£3.&% 20 - 80 

SAPO-11 0. 1 ~ 1. 2 4 Pd & Pt, #3l#"fc# 
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22. 4&J&£U']^£ 21 ^flL4t#J, & + SAPO-11 ^f-fttf 
#fc&J&# A1 2 0 3 : (0. 75 ~ 1. 05)P 2 O 5 : (0. 1 ~ 1. l)Si0 2 . 

23. 20 #4Mfc#J, £t^&<H)^4SA#M^S 
400 - 700°C*g-& 1~5 'M*J-£#r#tf#Ufc.4S; /SfrifctflMfc 

+ # — 2ti&/Ut. 

24. *J»*l*l**. 23 #4|M&*|, £+#i£#JMfc4B#l$r£4M 

25. *J»*l^**.20^'fll4b#J, *t^^»*4.*^^ 350 - 
580'C^^yf^. 

26. &JRjM»J*# 20 ^#^-J , * + 160- 
400T?*$ Ifcyfe.' 

27. fc*]** 20 ^4fe*J^)fi**A*^^«flLl*-«.^t 
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